Abstract-As the user demand for furniture product diversification and personalized, the traditional single object assembly line production has become a serious impediment to the development of the enterprise, so the more varieties of small batch mixed flow under the environment of furniture production pattern has the necessity. The author with some furniture enterprise as the research object, on a single object assembly line production based on the analysis of the status quo, in the company M D, E, F class product mixed flow line balancing analysis and improvement, build production network diagram, using heuristic algorithm to calculate the reasonable mixed flow production line, the final mixed flow line than the original single line efficiency between 30.01-43.96%, save labor costs 40700yuan/a directly. The results show that the mixed flow production line has a positive effect on enterprise cost, flexible production and market demand.
INTRODUCTION
The traditional high-volume furniture production pattern faces severe challenges, because it can't provide diversity and personalized furniture products to the user. In this context, with the development of manufacturing industry in the information age, rapid development of mass customization becomes mainstream mode. Mass customization furniture needs the support of flexible manufacturing system, and flexible manufacturing is a typical multiple species and small batch production. But now most of the factory design belongs to the furniture enterprisesuses products in enormous quantities and according to the characteristics of the product process to arrange the production model. This will greatly limit the production of personalized demand for furniture. Therefore, in this market environment of multiple species and small batch furniture production, we need to implement the mixed-model production line urgently to meet the demand of mass customization production mode.
Based on the above point of view, the author takes a furniture enterprise as the research object. On the basis of analyzing the present situation of the workshop, this paper uses heuristic algorithm to improve the production line of multiple species and small batch mixed flow. Finally, the author evaluated the optimization effect of mixed flow production line in order to provide reference and guidance to furniture enterprises, which want to construct a multiple-variety and small batch production line.
II. NOW ANALYSIS

A. Workshop Analysis
The company mainly engages in market research, design and production of cloth -sofa. On average, the company produces about 130 sets of sofas a day, and the styles and colors of the products are numerous, but the processing process of the sofa is not very different. The company has four different products D, E, F and G belonging to category M., and the four products are produced by four production lines. The paper analyzes the four products by using the p-q analysis method. From the analysis, we know that D, E and F products account for 65.04% percent of total production and G products account for 34.96% percent, and the four products are similar, but G products belong to Special-shaped customization. This means that the customer ordered the product has more special requirements. Therefore, the product should be produced in little-variety production mode rather than on a mixed-model production line. Because the daily demand for D, E and F products is lower than the daily production capacity of the production line, so these three products are produced in a multi-variety mixed-model production line. The author will carry on mixed flow production to D, E and F products, then equilibrium analysis and improvement of the mixed-model production lines of D, E and F products.
B. Equilibrium Analysis of the Original Workshop Production Line
Here are a total of four production lines 1#, 2#, 3# and 4# in the workshop, which belong to the little-variety production line. Because of the unreasonable distribution of the staff and the content of the workstation in each assembly line, the assembly line is often stagnant, the accumulation of products on the production line is serious, the load of each position is uneven, and the efficiency of the production line is low. Due to the limitation of the length of the article, the author takes the D product produced by the 1 # line as an example, and the working hours of each workstation are shown in table 1. The original workshop has 1#, 2#, 3# and 4# production lines, which belong to the little-variety production line. The streamline balance ratio is below 50%, which is equivalent that every line has waste of 192-201 days per year, causing great economic losses to the company.
III. OPTIMIZATION AND IMPROVEMENT OF MULTI-VARIETY MIXED-MODEL PRODUCTION LINE
A. Preparation of Job Sequence Diagram
To study the improvement of the balance of the mixedmodel production line, it is necessary to prepare a job sequence diagram of different products, and according to the characteristics of the mixed flow production line to preparea multivariate comprehensive job sequence diagram. On the mixed production flow line, although different products have the same working elements, their processing time is different. As a result, when drawing acomprehensive job sequence diagram, we can't simplyuse average to get the work time. The calculation formula for the job time of the integrated job element is shown below. 
2)
i Q represents the proportion of product in total production.
3) represents the job time for the job element j of product i.
We can draw the ratio of D, E and F is 4,1,3 from the average daily output of these three products. According to the working time and order of the D, E and F products in 
B. Solution of Heuristic Algorithm 
Initial optimization. Takt time is the time between the start of production of one unit and the start of production of the next unit. The determination of the takt time is to ensure that the production process follows a uniform beat. Therefore, the takt time is very important to realize the balance of production. The takt time is calculated at the effective working time of 8 hours per day, the average daily output of D, E and F is 40, 10 and 30.The minimum number of workstation isrefers to the production need at least the number of workstations, and it is the goal of the process synchronization.
The formula of calculating the minimum number of working places on the mixed flow line and takt time is shown below. The balance rate of multivariate mixed flow production line is calculated as follows,
=81.2% 87.53 = 9.8 11 i t s r
The paper can draw a conclusion from the balance rate of the mixed flow line. The mixed flow production of D, E and F products is realized by heuristic balance. And get the number of work stations and work time. However, this balance only considers the order of work elements and the working time of each position is close to the production meter, without taking into account the workload of the various job elements during the planning period. Because the furniture company implements a single shift production, and the effective working hours are 8 hours per day. Therefore, the total amount of work undertaken by each workstation should be less than or equal to 480 minutes, and the number of work stations that we get is not the minimum number of work stations.
Take the workstation 1 in table 3 as an example, and the total amount of work that the workstation should undertake during the planning period is calculated as follows, total workload undertaken by workstation 1 =631>480.Therefore, it does not meet the requirements of the mixed flow production line.
Therefore, there are still problems in multi-variety mixed flow production line, which needs further optimization. Because the position of the job element can also be adjusted according to the company's actual situation, the production line can be change to assembly line balancing to make the total work of each station less than 480 minutes.

Further optimization 1) Calculate the amount of work undertaken by each job element during the planning period.
Because assembly line balancing requires a balance of production capacity, it is necessary to calculate the workload.
 is the variety selection code, which is 1 when the variety has this job element, and 0 when the working element is not available. The calculation formula of the amount of work should be done during the planning period for a job element j of the i variety is as follows.
The formula for calculating the total amount of work required to complete all product output on the mixed flow line is as follows.
In excel, calculate the amount of work that each job element will undertake during the planning period, and the result of the calculation is shown following table. The formula for calculating the equipment load rate of mixed flow production line is as follows. 
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WorkEle
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C. Evaluation of Balanced and Optimized Effect of Multivariety Mixed Flow Production Line
By calculating the amount of work to be carried out by each of the elements during the planning period, synchronization the production process and determining the standard operating time of D, E and F products in each process. The balance rate of multi-variety mixed flow production line after optimization is calculated as follows. It is not obvious to improve the balance rate of mixed flow production line after optimization. Because the work element assigned to each position on the mixed flow line is not the work element involved in all the products participating in the mixed flow, the balance rate of the mixed flow line is not representative. Therefore, the balance rate of each product after participating in the mixed flow should be calculated separately.
The balance rate of D, E and F products is calculated as follows. At present, most of the production line design of furniture enterprises adopts the production mode of mass single object assembly line. This will greatly limit the personalized demand for furniture production. Therefore, in order to solve the production mode of multi-variety small batch environment, this paper focuses on a furniture enterprise to analyze and improve the balance of the mixed flow production line of M products D, E and F in a furniture enterprise. By analyzing the present situation of the workshop, constructing the production network diagram and using heuristic algorithm to solve the reasonable mixed flow production line. Finally, the mixed flow line increased to between 30.01 and 43.96 from the original single assembly line. Saving labor cost, 407,000yuan/a directly. The
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